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ABSTRACT 

PROBLEM TO BE SOLVED: To realize a high performance TFT by providing an 
active layer containing a metal element for accelerating the 
crystallization at specified concentration so that the standard deviation 
of the S-value showing electric characteristics is within specified value 
in each of an n- and p-channel types. 

SOLUTION: After forming an active layer 1 06, a gate insulation film 1 07 is 
formed on this layer 106 and heat-treated (secondly) in a 
halogen-containing atmosphere. In this step, a segregated metal element 
e.g. Ni at the grain boundary of an acicular or columnar crystal is 
gettered by the action of the halogen to reduce Ni in the active layer 106 
to 1X10(sup 16)-5X10(sup 17)atoms/cm(sup 3). The active layer 1 06 has 
a directivity at the grain boundary and crystal structure of aggregated 
acicular or columnar crystals approximately parallel to a substrate. The 
standard deviation of the S-value showing electric characteristics can 
remain within 15mV/dec in an n-type and within 30mV/dec in a p- 
channel 
type. 
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[0 07 5] C i Lxm 2(B) ll^-m^f Sftfc 

^■m«HRi i 7^t^,„ mmmmi 1 7 

■5. (02 (C) ) 

[0 0 7 6] Sfc. ^r«tt«MBttT*S5i«iJ-f 5 Kfcfl 

wswavha v>oT±TiiasaBio!)aF4e«* 

coo7 7] ^ic, mmmmi 1 7 3>**h*-;p 
o»j**ff vj. v-^mss 1 1 8 1 k u-r >t« 1 1 9 

02 (C) KwTTFT*%5Jtt-4. 
[0 0 7 8] 02 (C) K*TTFTttKW©feie)*fe 

[0 0 7 9] CLCLT, *HM«CffioT**»t67We 
Sbfe02 (C) K^£ft&|M*ft;£ff®«%tttt£ia 



61:^1". 0 6 (A) ttN?**;i«TFT0«M«fc 
(Ic-Vg , 0 6 (B) ttP^^^TFTO* 

[0080] St. amovGtty'f n®e<i, 

I Diiy-7., ' H n >WI***iS«S|fi|tT«5. * 
fc. 6 0 1. 6 0 3TS$ft5!d-Vg ft««:KH , >* 
EVD=lV«)l}«)«tt4jSL. 6 0 2, 6 0 4TS3 
ft&Id-Vg ft^fj K K >f|EVD= 5 V03B#0*i#t££ 
ifc. 6 0 5, 6 0 6ttKU-f>mffiVD 

C0 0 8 1] ft*. *7lMt (06 (A) TtelV 
T, g6 (B) Tli-lV Cl±) BPH>|« Ooff) 

X 10-13 A (JH^Tpg^) 06 
(A.. . (B) Ttt/^XiSmSftTLSoTlrJ*. 
[0 0 3 2] IIT, 06 (A) . (B) lc*$n*« 
6 **98HJ:STFTffl«ai«tt«rtt 

;HiTFT©«g«ftt <£S<aO£»5£) ©ttJRTa 

o, a2ijpft*;HTFTota»tt (ftScaoA 

SIS; 8*S:!£jRLTV>S. 
[0 0 3 3] 

an 
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WtWFTJOJEa* (SingleGate) 




[oo8 5] si. a2c*nT«ica§-r^f.*tt. 

tf^l/yya^Kfctt (Stt. S-value) ^*60~100in 
V/dec OBCiK**a/hS<, Hftft (tfE, ^if'Jx 
W) #150 ~400cm2/vs tV>5*C«i{)T*#V:-ItT 

ft******. 

[0 0 8 6] ^e.roail^'r-^^^ODTFTTIil 
rt^^IISftttTftO. S$II*»WCJ:«TFTA«*iS 
BLttZtm LfzUO S F E T CE*T*«ii>TBCtttlfc 
TFTT**Ci*KWbTH«. 

C0 0 8 7] ifc|EJRf{-. **Wt«fc5TFT!i*«C 

t?TWB$ftTir»*. ftiwcfaKiSiifrriTFTa 

-k*TFTtt£fc<bft<. «»TKl«E#tt*WLT 

[0 0 8 8] Sfc. *i, *2KfcHMf£LT¥SMM3 
ckCXgipdM (att) fcEIRT*. A90ISI2?ijItt^ 

8.3%, ±2 a©f*JI35.4%, ± 3 a ©F*3lz99. 7*5#A 

[0 0 8 9] *3W!#6tt. 4^UIWC3TFT?¥14©» 
tt*J:0IE«K:JMB-rsfcJ&. 140<ffl©TFT£«£ 

**. Stt©¥9*H87. lnV/dec(n-ch) . 105. fcV/dec 
(p-ch) T&O, flmi£H9. I (n-ch) . 25.3(->-ch)T 
»«*0¥«S«B77.8cb2/Vs(ii-C3) . 
151. la*As (p-ch) T&O. ft9fl£ttl3.6(n-ch) 

2. 7 (p-ch) 

[0 0 9 0] §D^ ( *aWfcj*]JBLfeN ?-»*;iaTP 



UTF H/nT&ft T F T#tt set 



$?£L<[3l0inV/dec 



(1) SltOottMSaV/decttrt, 

(2) Sffi#90±45mV/decWft. » £ L < t390±30mV/d 

( 3 ) wFE © a tt#50c«2/Ysttrt, i b < f&5cm2/Vs 

[0 0 9 1] £&. *»«HtaffiLfcP^+^;tSTF 
TC*HT«. £TFl3ST8ftT F T#tt&ff 5 :i!lt 



$?£L<f325iiiV/dec 



1 



(1) SfflcOffffl^OiV/decWF*}. 

(2) Stt*« 100±90BV/decaW. ff*K«|00±75 
■V/decfitftK©**. 

(3) tfFEOa«*«20c«2AsCtf«i. ff £ L < I2l5cni2/Vs 

[0 0 9 2] £U©*C *SWBlCJ:STFTaa»T 

-tl:fWLfcMOSFET©**««yBS*iTlr»fc*fttt 
JiftSRAMBK^DRAMEiMf. ffiSAf^^S^: 

[0 0 9 3] ifc. *H^JTH->>y;^*'f hffj£© 

MfiSaTFT^fiRtwy-f h«ff#Tf St;!,?- 
y-f M»S©TFTK#LT&a«t^5£<b&«Tt3. 

[0094] *x«asttjiotsatt«ic««c 
[0095] (*»ht» en^MSfiijitf i:a-r*» 
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to o 9 6] m 1 5 izirstteikmmit, mmmm 

<&£Sft&# «*X9! <!: figfc S fc o t L£££00re 
&«. £^#ffl&$T500 < C48B?fgto»& 

«H*ff5iiT**Ka*«t«»ft:L.90O -1100 

[0 0 9 7] tt±0*CLT»J«L£ttlltta*Ktt, 

0 1 5 ii/K-r«fc<@^ < . ^aun»* 

[0 0 9 8] 015 II-fcHT. 15 0 1 

fc£#l 5 0 2Ci-3TH*nfcttlSift-3TV>*. ft 
oT, gKCBl 5II*TiSii&jg#£TFT<Z)JgttJI 
iLTWtSf, *&fjft&#l 5 0 2IIi^T4-r 

sx*;i,*-H«a«*+ u Tmm&sm lt l $5. 

[0 0 9 9] B 1 4 l^-T«&ttft*iftft«, H 

1 4 l^-r«II> 1 4 0 2 ft<&*8lg®&g!Jtt 

SfctjTEJttLfcttttt&oTV**. ffioT, 

[0 1 0 0] *&Q#£tfftM*3&ati^A<Z) 
EMttKft 1 ~ 5 tfflOTOfciWT** if 

[0 10 1] L*L&at6*»9!*S{*. ttttSfcjJtt 
ttHA0l*Jffil::£ i: 5 * C fl)*MMix*;i,*-&f)i;;Rg 

ttffT*«3, *+ > U7«IM(i*«fJf*afl!)x^4 ! -l» 

[0 10 2] W±cd^{z. HRWfr:/n-fc*T»Afl:L, 
^&AttSXJK(2B 1 5CjRT*fc«A«ift*:&U * 

[0 10 3] LfrLfctfS. *X9i<;:J:SISAtt3SK 

\m 1 4 c*-r««ijH«afc*L, »Att*c£i*itt 
[01043 mz, *awKJ:0#sna«-tt35fctttt 



[0 10 5] **W60*»J&«IEU:mtf. *5HBC 
£S&AttSMORttttAl*ifl!C** U 7 h y y 7£fc 0 
3*tt*t»JStL4lrJTj«ftLT^<. ffRAISJlOjR 

[0106] 2 ) *H^JfiH^J 1 -CffrLfz 

TFTT6oTCM0S@»*j8«n«T*4. CM 
0 S USSfiflflgfll 1 Ttk L /t^fctgigCD N?t^HT 
FT£P3^*)H!TFT£ £ffl*t6<] Cfi**fettTl» 
J5&3tt<5. 

[0 10 7] **JgfllKfcJtSCMOS0»0ft5ttllI 
W-^M0J£I2 7. B8*ffli»-ORWT«. ft*, *5g 

MO SIS||*»)«-r4^Sf4*«)fi«CIB-3fet>OTtt 

[0108] zrmm 1 cwTfamiKfieoT, 5 
mm 7 0 1 ±c«<ks*« 7 0 2 s/sjmu -5-o±c 

X > ^1" S C i (3 i 0 N + T F T (DfittM 7 0 
3 £ P ^ TFT <Z)gteM 7 0 4 £ 
[0 1 0 9] S&17 0 3. 7 0 4S#&Lfc6y-f h 
*gliK7 0 5 SrJfcfltU a6CADy>7t*ft^tr»H 

*J6#J1£RI tffcO.fr*. d:5LT, gttg7 0 3, 

7 0 4^m<Dmmmt &$?&jifC£#ffi 
[0 1 1 0] aty-f h«&0££&t&?s7 

7^5=^A||©/^->7 0 6. 7 0 7£Bf&T3 
<^->»J«afc^-x>yi;ttfflLfcU^hV 

[0 111] C3LT0 7 (A) Ott**<fl6n*. 7 
;P5X^A«©/X^->7 0 6. 7 0 7«»Sl,fc6. 

/^-> 7 0 6. 7 0 7 ®flfilc£?LK®MKftJ)t 7 

0 8, 7 0 9 mfctZ. *%Mm-?\tZ\<D£rK'8.W% 
MKrtJl7 0 8. 7 0 9OJlJia. 5 tf mit4. 

[0 112] S6i:. «Jt«lfHI*0*frTfcoT« 
«T!»Bft»«flilt7 10.71 10»J5)E*ff5. 

COlSiliOy'-l' hi® 7 1 
2. 7 13ATOT5. C-5LTB7 (B) CQ^ft^S 

[0 113] B7 (B) Ott«*W6nfc5. y-f h«& 
Wit 7 0 5 £ K 5 -f X y ? > yft c J: 19 X y ? > y f 
*. COXy?>yiSTIiy-f MM 7 12. 7 13 
^cfc^dlHttWUMiSftJl 7 0 8, 7 0 9 ^ f 
fc?T. ■€-OBTO*Cy'f X<y 
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r*iH7 (C) Otttttft*. 
[0 114] JfcC. P^+JM^TFTSBMRTfcC 
LTl^X hVX*7 14«U NSfcfteTS* 
M^iLTP (U» -f*>*K-K>irrs. c©K 
-K>^tt. »Jj$lffiOKeV . K-Xi 0. 1~ 5xi0'3 
atoms/cm 2 . $?$L<ti0.5~ 2 x 10« 3 atoms/ctD 2 aton 
s/cn 2 Tfr^'S. 

cons] cioK-tr>yisiaH:«fl<jaia^ ffd f K 
*M^0 3^£ffsi£3^$. -e-ctsg, 715. 71 

(C) ) 

[0 116] 0 7 (D) CS1-«t5CStXP-f* 

>OftA^ff5. £0P-f*><Z)ftAii. M£«E£5 
KeV £<£«>»ItfctU h-Xiai - IxiolSatoms/ 
cm2, #$l.<tt2~ 5 X I0l4atoms/cm2 CO 

7. 7 18«t»fi)tSn*. 

[0 1 1 7] 0 7 (D) C*riS*<»7L/t^*TN 
?^*;i«TFTOSttJfd%sW4. gp%, N ^,* 
^fflTFTOV-^*«7 17. KK>««7 18. 
ffllUE^IHIMW* <*fcttLDD«WD 7 19, 7 2 
0, ^**;WBjtfMWt7 2 lsMRgT*. 

[0 118] @8 (A) !2RTJ:5C4fflON? 

+*naTFT*ai5us?7 hvx?7 2 2*»i$-f 

5. *LT, 0 8 (A) C«Ttt«i:*ji,iTPi!*ft4 
f l/TB (#D» ■f^OffiASfr^. £ 

[0 119] lftgCB-f ^>CDh'-e>yHffljElE 
30KeV . h*-XS£0. i~ 5xiol4 a toins/cni2 , #£L, 
<« 0.5- 2X!0l4 a toins/cm2 SAi-fS. COISC 
±9 7 2 3. 7 2 4TJS$ns««CB-f^>**aS»S 
(0 8 (A) ) 

[0 12 0] 2«BOB-f*>oK-lf>y{JaijS«ff 
5KeV . K-Xil£ 0. !~ I x 1 0' ^atoms/cni2 . jfJL 
<\t 2~ 5xl0l4 a toms/cm2 §££-3-5. c^IgfcJ; 

0 XtttK: b -f *>*«aan$ tifc«« 725. 7 2 6 a* 

JMSft*. (0 8 (B) ) 

[0 12 1] &±0lSC£OP***;i«TFTfl!>V 
-X««7 2 5. h'H >flU*7 2 6 . ffiaj&FtMMR 
* (£fcfiLDD8«t) 7 2 7. 7 2 8. 

£«7 2 9iw»rr5. 

[0122] 08 (B) izmtxmmjm. V 

vXhVX£7 2 2«*0|»*. 

**ttAsnfc««o«*©igii*tffa:t>ns. 

[0 12 3] ffMttttX7 3 OSOOOAOJISIZ 



XVCVDS. &CVD£. ^fcf>3-hft*«nntf 

[0 12 4] *{I3>** K*-;KO»dE*ffV>. 
**;i£lTFT©V-x*«7 3 1. P?+*;pfflTF 
TOV-X*ff7 3 2 t»iS-r*. Sfc. KW>H 

7 3 3ttNf-i-;M^TFT£P5 i -f *;p£[TFT<t:T 

5. (0 8 (C) ) 

[0 1 2 5] K±0««SSt»T. 0 8 (C) C«r 
«JfiT44CM0S®»*f«ir6Ct*tT*4. CM 
OS®B{4ft%fLJ6a«jSt©-f >A-^@»-p*0. C 
MO S-f >A-^@»*KMCflfWajftHLT»|«lfc 

[0 12 6] ZIT0 9 (A) IZ^-T±®^g(i. *H 
Jfi«lCtS£-3 Tm LfzC MO S S»ta*^t)*T«l)R 

*WSuT»KK7*t-* 77 MJ ^XM^aSgg 

[0 12 7JS&. 0 9 (A) l^tU>^txl/-^ 
t««T4CM0Sll»oy'f h«ffffttNL6 tf mi 

[0 12 8] 0 9 (B) l=tt##<fcLT->7M/ 
3>X*II»©:?Jl&RT. 0 9 (B) KS-rS/^hl/S? 

@&T®5„ TK^^ffl (V-XfflM) ->7hl/ 

[0 12 9] ~~T0 9 (A) {I^-T'J>^xU-^ 
9. 19. SlffiCS) tf>CMOSlH]S&£gML£ , J> 

ss, hi oi:s-r»*espi^x-^T»*. 

[0 130] Hl0C«k*i. ffl*KM«ff5V, 9 

««*454. 37 MHz 3 V) . 539.51 MHz 

(IWE5V) iH^^-^SSTUS. ft*. #% 

1 1 ii^r. 

[0131] -;n6oiiiiae*ofp«ia"cfaiLfcij 

tSS^LTvi^. 1 ~ 5 VCO?efflT^iS@E$- 
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^5. 

[0 13 2] £U:©«K. **BH*flfflLfcCMOS® 

5 1$ 5 D S> y 9 IlKOS^ Cfc * Stttg L T H -5 . 
[0 13 3] 6 jimiifetSt 

&z.t\t. *5Wc«tST F T**JS^+^;ta*K:}&t* 

[0134] h&q ©&£*> s^n-sits?] $mm 

l*<ktf^«2Cf|*T-*£fc?TSUfcfi{K:. * 
$ftHCffi:aTft*LfcTFTtt»&Tifi5V>tetg 
tf^tt. ig»E&te) SUSUTHS. Sfc. d©£& 

6 K «t -5 T F T AW £ £ £T«£{ttt \Z 
[0 13 5] *$HMfStt, *SBHll£<BTFT©»E 

V-*«K£ H l/-f >«K©|II1. %\z?**)Wi8.ffi& 
[0 13 6] HfcHKtt. SJ&ttJbPffc FH >** 

ittttfctt*) C£V»Tfc. 7-*ffl©l£1BWffi£gfl: 
[0 13 7] £U*££»5£. **SHC«fc*»fitta 
©®fi££$£LT^3 

(1) *+U7!WWft-rs (*+'J7C£t>T) 
-5. 

(2) *+'J7ffl«ftft*fflllM-r*Xtt?-i'*;Wl^ (V 

[o 1 3 8] te-3-c. ±K2o©«j**HfcT, 
«»wc»fi!t$nfex*;p^-i»fit*ir-r*«ijs)i 

1 1" * d £ j&fw-rfcfcflHlfcWtt © T F T 

[0 13 9] KlffliSll ^!>0»»*XATTtt» 
*. -eCT. *»9!#Stt;:©«&£A*Mi;«lJHiT 



[0 14 0] **(H#6»3«5 l +*;wa*0 

nmizmmm&iiBRrz \zm n it. c -IT!**© 

UTttftH ©Effliiit $ -5 t>©T* a. 
[0 14 1] mi"?*m$kt\t. L*iMl«E©tt 
T. ^>^;ir-8*cff3Bffi©^fl:^«fcnc^^u 
->3ju h-<*tt©*<hfti*©«»T*a. mzmmtfs: 
&rt>?z)v-9.fut k >«©sai*fv-^«« 

II K-effi*** d iTV-^«©ffla»«ffi)W5T U 7- 
[0 l 4 2] *-:iT*aw#5f»»W©«fltt!!t©«a 
**TFTC43HTtt, ^+*Wj«««l3tfLTA* 
®S2ff©l£*<r)*»IWr*3S** f S6ft'5iJtl!IL 

/wo 

[0143] z.nmf2.mmti£&i8£® 1 21^-mft 

WjaiTidiTllST**^^^^*. 01 2 
(A) 12 0 1 tty-*flM, 1 2 0 2 tt K 

K 1 2 0 3 tt^+ *;i^j£IMtT* 0 . ^ + 

*;WBJ5lMMU 2 0 3©*CliA*Wl3*«4MMtl 2 
0 4tiW&.2tlZ. Sfc. ?+*;HgJ5Jt««l 2 0 3 
*. 7ffi4bffi«l 2 0 4Ct^©fllWl 2 0 5tt. HHW 
i:Ktt4*«T» 0 . *f 'J 7*t»Kir**«t«:*. 
[0 14 4] ddT012 (A) (w^1-fl|jS«. II 14 
KST*»H©«fl«liifl:£« Lfc«ifiT»*j«jjqi» 
T*4. ffl^, H14O1 4 0 2Tw$n*tSftttfftt 
E3 1 2 (A) ©7iffi«lfS% 1 2 0 4 CffiS L. §14?) 
SfKSfctittttlSa 1 4 0 1 (20 1 2 (A) U 7 

a*8Irr*««l 2 0 5ldffl^TS©T*S. 
[0 14 5] fifot, ^^;Wgfi!EflR«l 2 0 

oT KU-f >fflS2ff©j£d«i5«a««C«lWTSiit 

[0 14 6] Src. 012 (A) €A-A* T?«»Lfe 
^©05:012 (B) IC^T. i 2 0 6(^KftSffi«$ 
xfc, 012 (A) £B-B' T^JW 
UfcWBH*Hl 2 (C) \ZkT. 

[0 14 7] fcis, mi 2 (C) C*t»Tvf>i,nf4^F« 
««« 1 2 0 4 ©ig$-g L, wpa, n«*+ 'J 7 WMW" 
4*«©«*«r. ddTn. mlif-Y'^WKjSflWl 
2 0 3(^lCi3^T. wpi,n^n#S©7MMflW©4BT 
* C . vvpa, m^m#B©^+''J 7*«»iiT'5flWRT»* 

[0 1 4 8] St-jT. *^»Cck^TFT©HE5©l^ 

pa v*wpa,a6l-m*T!ai^fcttft) Sr^AL, 1 S<T{S 
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